The GPS buoy can measure the coordinates of the vertical and horizontal position of the receiver equipped at the top of the buoy by the RTK-GPS method to an accuracy of centimeter every second.
In the previous paper, we proposed a method for estimating the representative wave direction from the GPS information.
In the method, first, the observed time series data were separated into components, then, the predominant direction is derived from the horizontal displacement having the maximum power, and finally the representative wave direction is determined with reference to the sign of the covariance value between the vertical displacement and horizontal velocity. Although this method can estimate wave direction in the full range of 360 degree, it has drawback in its computation time.
In this paper, we therefore proposed a more efficient method in which the above numerical operations are carried out in frequency domain without applying inverse FFT. We applied this method to the observed data and discussed its adequacy and applicability.
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